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(54) SUBSTRATE ADSORPTION DEVICE AND METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suck a substrate in such 
a way as the substrate is free from pattern damage or 
substrate breakage. 

SOLUTION: The adsorption surface of a suction plate 1 
is divided into a plurality of blocks A. B and C. The 
adsorption ports 5 of the respective blocks A. B and C 
are connected with exhaust pipes 15a, 15b and 15c 
corresponding to the respective blocks. Furthermore, 1 
each block is provided with vacuum sensors 20a, 20b 
and 20c and valves 30a, 30b and 30c. All vacuum 
sensors 20a, 20b and 20c and valves 30a, 30b and 30c 
are connected with a CPU so that the operation control 
for adsorption and release of adsorption is performed. 
And. it is possible to perform independent adsorption 
and release of adsorption for the respective blocks A, B 
and C and to set the timing of adsorption or release of 
adsorption for the respective blocks A, B and C. And, 
since adsorption of a substrate 10 is successively 
performed for the respective blocks A, B and C, the 

substrate 10 is free from the occurrence of damage of the pattern or breakage of the substrate 
10. 




******* 



Machine Translation of 
Japanese Patent Publication No. 10-086085 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

[Claim(s)] 

[Claim l]When processing to a substrate, while it is a substrate adsorber which carries 
out adsorption maintenance of said substrate and segmentation of said adsorption face 
is carried out to two or more blocks by adsorption face in which two or more 
adsorption mouths were formed, A substrate adsorber providing at least one adsorption 
mouth in each block, and being able to change supply timings of negative pressure to 
each adsorption mouth for every block. 

[Claim 2]A substrate adsorber, wherein a vacuum sensor which recognizes the state 
where said substrate was adsorbed by detecting a pressure condition of a negative 
pressure course which passes to said adsorption mouth for said every block in the 
substrate adsorber according to claim 1 is formed further. 

[Claim 3]When the supply start of the negative pressure is carried out to said negative 
pressure course and adsorption of said substrate about a block corresponding to 
specified time elapse of after is not recognized by said vacuum sensor in the substrate 
adsorber according to claim 2, A substrate adsorber, wherein an unusual warning 
means which generates an alarm is established further. 

[Claim 4]A substrate adsorber, wherein said adsorption face is perpendicular or is 
made into an inclining state in the substrate adsorber according to any one of claims 1 
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to 3. 

[Claim 5]When processing to a substrate, while being the method of carrying out 
adsorption maintenance of said substrate and carrying out segmentation of the 
adsorption face in which two or more adsorption mouths were formed to two or more 
blocks, Provide at least one adsorption mouth in each block, and adsorption of said 
substrate is started by supplying negative pressure to said adsorption mouth about a 
prescribed block first, A substrate adsorption method performing adsorption of other 
blocks in order which adjoins from said prescribed block one by one along with block 
arrangement. 

[Claim 6]A substrate adsorption method starting adsorption of the following block 
after checking that a pre- block is adsorbing a substrate normally in an adsorption 
order of a block sequential substrate in the substrate adsorption method according to 
claim 5. 

[Claim 7]A substrate adsorption method characterized by canceling of a block of the 
outermost part of an adsorption face one by one along with block arrangement when 
canceling adsorption of said substrate of a state where adsorption of said substrate is 
performed in all the blocks, in the substrate adsorption method according to claim 5 or 
6. 

[Claim 8]A substrate adsorption method carrying out adsorption support of said 
substrate in the state where a state which stood said substrate perpendicularly, or said 
substrate was made to incline in the substrate adsorption method according to any one 
of claims 5 to 7. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] When this invention processes LCD (Liquid Crystal Display), 
the glass substrate (the following, "substrate") for PDP (Plasma Display Panel), etc., it 
relates to the substrate adsorber and substrate adsorption method for holding a 
substrate. 
[0002] 

[Description of the Prior Art]Where the substrate which is a processing object is held, 
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it is necessary to perform heat treatment etc., and in the process of processing the glass 
substrate for LCD, etc., many vacuum absorption is used for maintenance of such a 
substrate. 

[00031 Drawing 15 is a side sectional view of the conventional substrate adsorber used 
for such a use, and drawing 16 is a perspective view showing the carrying state of the 
substrate to this device. After the lift pin 102 inserted in the breakthrough 104 in 
drawing 15 (a) has gone up, the transportation arm 105 of drawing 16 lavs the 
substrate 10 in the lift pin 102. And it descends, while the lift pin 102 had supported 
the substrate 10 horizontally, and the substrate 10 is laid in the upper surface of the 
adsorption plate 101 ( drawing 15 (b)). Two or more adsorption mouths 103 are formed 
in the adsorption face (upper surface) of the adsorption plate 101. 
This adsorption mouth 103 is connected to vacuum generators, such as a vacuum 
pump which is not illustrated. 

And adsorption maintenance of the substrate 10 is carried out by carrying out negative 
pressure suction from the adsorption mouth 103 at the upper surface of the adsorption 
plate 101. 
[0004] 

[Problem(s) to be Solved by the Invention]By the way, the glass substrate for LCD has 
what has the still thinner thickness from an around 1 -mm thing, for example, In the 
process of being easy to produce bending etc. with prudence etc. also in a natural state, 
and manufacturing LCD, since processing of various thin film forming, heat treatment, 
etc. is performed, in many cases, bending arises according to the kind of thin film 
currently formed, the given kind of heat treatment, etc. at a substrate. And if it is going 
to adsorb the substrate which bending produced in this way with the conventional 
substrate adsorber, it is stabilized and an entire substrate cannot be adsorbed uniformly 
- a part will be in the state which is distant from an adsorption face, without [ the ] 
bending and being able to adsorb a portion. In such a case, the unevenness of heat 
distribution arises in a thermal treatment equipment, or. For example, various 
inconvenience — a substrate and a nozzle contact, they are damaged, and in being 
severe in the device which makes the substrate and nozzle like a statement approach 
JP,8-173875,A very much, and applies liquids and solutions to a substrate, a substrate 
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breaks in the suction force committed to a substrate — occurs. 

[0005]In recent years, the board size which should be processed compared with the 
former is enlarged, and conveyance in the state where the substrate was horizontally 
supported like before is difficult. This is because bending and curvature will arise in a 
substrate with prudence, and conveyance of a substrate will become difficult or a crack 
of a substrate will occur, if the transportation arm conveyed where the circumference 
of a substrate as shown in drawing 16 is supported is used. 

[0006]In light of the above-mentioned problems, this invention is ****. The purpose is 
to provide the substrate adsorber and substrate adsorption method which are stabilized, 
can adsorb certainly and do not generate various inconvenience by poor adsorption, 
such as a crack of a substrate. 

[0007]An object of this invention is to provide the substrate adsorber and substrate 
adsorption method which are stabilized, and can adsorb a large-sized substrate 
certainly, and do not generate the inconvenience by poor adsorption. 
[0008] 

[Means for Solving the Problem]When processing to a substrate, while it is a substrate 
adsorber which carries out adsorption maintenance of the substrate and segmentation 
of the adsorption face is carried out to two or more blocks by adsorption face in which 
two or more adsorption mouths were formed, the invention according to claim 1, At 
least one adsorption mouth is provided in each block, and supply timings of negative 
pressure to each adsorption mouth can be changed for every block. 
[0009]When the invention according to claim 2 detects a pressure condition of a 
negative pressure course which passes to an adsorption mouth for every block in the 
substrate adsorber according to claim 1 , a vacuum sensor which recognizes the state 
where a substrate was adsorbed is formed further. 

[00 10] When the invention according to claim 3 carries out the supply start of the 
negative pressure to a negative pressure course in the substrate adsorber according to 
claim 2 and adsorption of a substrate about a block corresponding to specified time 
elapse of after is not recognized by a vacuum sensor, an unusual warning means which 
generates an alarm is established further. 
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[OOllJIn the substrate adsorber according to any one of claims 1 to 3, the invention 
according to claim 4 has a perpendicular adsorption face, or is made into an inclining 
state. 

[00 12] When the invention according to claim 5 processes to a substrate, while it is the 
method of carrying out adsorption maintenance of the substrate and carries out 
segmentation of the adsorption face in which two or more adsorption mouths were 
formed to two or more blocks, At least one adsorption mouth is provided in each 
block, by supplying negative pressure to an adsorption mouth about a prescribed block 
first, adsorption of a substrate is started and adsorption of other blocks is performed in 
order which adjoins from a prescribed block one by one along with block arrangement. 
[0013]In the substrate adsorption method according to claim 5, in an adsorption order 
of a block sequential substrate, the invention according to claim 6 starts adsorption of 
the following block, after checking that a pre- block is adsorbing a substrate normally. 
[00 14] In the substrate adsorption method according to claim 5 or 6, when the 
invention according to claim 7 cancels adsorption of a substrate of a state where 
adsorption of a substrate is performed in all the blocks, it is canceled of a block of the 
outermost part of an adsorption face one by one along with block arrangement. 
[0015]The invention according to claim 8 carries out adsorption support of the 
substrate in the state where a state or a substrate which stood a substrate 
perpendicularly was made to incline, in the substrate adsorption method according to 
any one of claims 5 to 7. 
[0016] 

[A method used as the background of an invention] Before describing this embodiment 
of the invention, "vertical processing of a substrate" as a technical method used as that 
background and a problem produced in there are examined. 

[0017]To convey with enlargement of the latest board size like point **, standing a 
substrate perpendicularly is tried. And with shift to a perpendicular support gestalt of a 
conveyance gestalt of a substrate from a level support gestalt, also when performing 
various processings to a substrate, slanting processing which performs substrate 
treatment in vertical processing or the state where it was made slanting which 
performs substrate treatment where a substrate is stood perpendicularly can be 
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considered. Here, it is called vertical processing including both. And when carrying 
out adsorption support of the substrate in such vertical processing and processing 
heating etc., using an adsorption face of a substrate adsorber of a level support gestalt 
in a Prior art of point **, standing it in the perpendicular direction is also considered. 
[0018]Such composition is shown in drawing 1 . Drawing 1 is a perspective view 
showing a substrate adsorber which carries out adsorption support where a substrate is 
stood to a perpendicular Z direction. As shown in drawing j_, two or more adsorption 
mouths 5 are formed in the adsorption plate 1, and the crevice 4 for storing the 
conveyer style 3 for conveying the substrate 10 is further formed in an upper bed 
portion of the adsorption plate 1. And this substrate adsorber conveys the substrate 10 
in the direction of X, after the conveyer style 3 has maintained a field of the substrate 
10 at a Y-Z flat surface and parallel, and if it is arranged to such an extent that the 
substrate 10 touches an adsorption face in which the adsorption mouth 5 of the 
adsorption plate 1 was formed, adsorption of the substrate 10 will be started. Here, 
although a gestalt in which the conveyer style 3 supports a substrate is an adsorption 
support gestalt, it is not limited to this. An arrangement configuration of an adsorption 
mechanism for adsorbing a substrate in such a device is shown in drawing 2 . As shown 
in drawing 2 , two or more adsorption mouths 5 formed in an adsorption face of the 
adsorption plate 1 are altogether connected to the one exhaust pipe 15, and the vacuum 
sensor 20 is further attached to the exhaust pipe 15. And the exhaust pipe 15 is 
connected to vacuum generators, such as a vacuum pump, via the valve 30. That is, by 
opening and closing the valve 30, the substrate 10 can be adsorbed or an adsorbed state 
can be canceled. And the vacuum sensor 20 is a sensor for the substrate 10 to judge 
whether it adsorbs normally. 

[00 19] However, such a substrate adsorber cannot adsorb a substrate normally, when a 
large-sized substrate has curvature. This example is explained. 

["00201 Drawing 3 is a figure showing the case where the substrate which has curvature 
in the lower part in the device of drawing 2 is adsorbed. First, it is in the position of 
the substrate ten PI, and is conveyed to the position of the conveyer style three P2. 
Although the upper part of the substrate 10 touches the adsorption face of the 
adsorption plate 1 in this position P2, since there is curvature in the lower part of the 
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substrate 10, a crevice arises between the lower part of the substrate 10, and the 
adsorption face of the adsorption plate 1 . Even if it is going to attract the whole surface 
of the substrate 10 simultaneously in such the state, since the substrate 10 is distant 
from the adsorption face depending on the grade of the curvature of the substrate 10, 
the pressure in the single exhaust pipe 15 connected with all the adsorption mouths 
does not fall, and the substrate 10 cannot be adsorbed after all in an adsorption face. 
And in such a case, various inconvenience occurs like the above-mentioned. This is 
also the same as when the center section of the substrate has curvature. Drawing 4 is a 
figure showing the case where the substrate which has curvature in a center section in 
the device of drawing 2 is adsorbed. Even if the substrate 10 is conveyed by the 
position of P2 by the conveyer style 3 from the position of P 1 , only the both ends of 
the substrate 10 adsorb previously and the center section is in the state where it floated 
from the adsorption face of the adsorption plate 1 . And when it continues attracting an 
entire substrate simultaneously further in such the state, a portion with curvature may 
be finally damaged with the suction force. 

[0021]Therefore, this invention takes an embodiment which is described below. 
[0022] 

[Embodiment of the Inventionl Drawing 5 is a key map of the substrate adsorber in 
which an example of this embodiment of the invention is shown. The substrate 
adsorber of this invention carries out segmentation of the adsorption face for carrying 
out vacuum absorption (generally "negative pressure adsorption") of the substrate to 
two or more blocks, and has an adsorption mechanism for every block. In the example 
of drawing 5 , the three adsorption mouths 5 are constituted as one block, it goes 
caudad and segmentation of each block is carried out to A blocks, B blocks, C blocks, 
and three blocks from the top at order. The three adsorption mouths 5 in A blocks are 
connected to the one exhaust pipe 15a, and the vacuum sensor 20a is further attached 
to the exhaust pipe 15a. And the exhaust pipe 15a is connected to vacuum generators, 
such as a vacuum pump, via the valve 30a. That is, by opening and closing the valve 
30a, the portion corresponding to A blocks of the substrate 10 can be adsorbed, or an 
adsorbed state can be canceled. If a valve is opened in this embodiment, adsorption of 
a substrate will be performed, and adsorption will be canceled if a valve is closed. 
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Furthermore, the vacuum sensor 20a is a sensor for the portion corresponding to A 
blocks of the substrate 10 to judge whether it adsorbs normally. And it has the vacuum 
sensors 20b and 20c and the valves 30b and 30c for every block also about B blocks 
and C blocks, and is the same composition as A blocks. And it is possible to perform 
operation of adsorption and adsorption release according each block to supply and a 
stop of negative pressure independently. 

[0023]Below, the composition which performs control of adsorption or adsorption 
release about each block is explained. Drawing 6 is a control block diagram in the 
substrate adsorber of this invention. As shown in drawing 6 , the vacuum sensors 20a, 
20b, and 20c and the valves 30a, 30b, and 30c of each block of A, B, and C are 
altogether connected to CPU40, and the memory 50 and the alarm generator 60 are 
further connected to CPU40. In such composition, the data of an adsorption order 
required for the memory 50 when adsorbing or adsorption canceling a substrate, an 
adsorption release order, etc. is memorized. And CPU40 reads data from the memory 
50 and controls each valve according to the data. In adsorbing a substrate in order (A 
blocks, B blocks, and C blocks) here, it opens in order of the valve 30a, the valve 30b, 
and the valve 30c, and adsorbs the substrate one by one for every block. Since the 
vacuum sensors 20a, 20b, and 20c are formed in each block, after checking whether 
CPU40 is normally adsorbed in the substrate for every block, the valve of the 
following block can be opened. In order to have the alarm generator 60, it is possible 
to emit an alarm, when poor adsorption of a substrate occurs. 

[0024]The procedure of actually adsorbing a substrate is explained in the substrate 
adsorber of such composition. Drawing 7 thru/or drawing 9 are the figures showing the 
procedure of adsorbing a substrate in the substrate adsorber of this invention. Each 
figure shows the adsorption procedure of the substrate in case there is curvature to the 
substrate. 

[0025]First, the case where the lower part of the substrate 10 has curvature as shown in 
drawing 7 is explained. The substrate 10 which first has curvature in the lower part as 
shown in drawing 7 (a) is conveyed by the conveyer style 3. And if the substrate 10 
reaches an adsorption face, it will stop in the position. Since the crevice 4 is 
established in the adsorption plate 1 at this time, the substrate support portion of the 
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conveyer style 3 of a substrate is accommodated in the crevice 4, and the adsorption 
plate 1 does not become an obstacle of the conveyer style 3. And if the substrate 10 
reaches an adsorption face, the upper part of the substrate 10 will be in the state of 
touching the adsorption plate 1, like drawing 7 (a). Adsorption of the substrate 10 is 
started in this state. Negative pressure is supplied to A blocks at first, and the 
adsorption start of the substrate 10 is carried out from these A blocks. That is, CPU40 
checks that open the valve 30a and the output from the vacuum sensor 20a shows a 
vacuum (pressure below a specifically predetermined minute value) after progress of 
predetermined time by instructions of CPU40 shown in drawing 6 . It is equivalent to a 
substrate showing that it adsorbed normally that a vacuum sensor shows a vacuum. 
Since it is in the state (adsorption is poor) where the substrate is not adsorbed normally 
when a vacuum sensor does not show a vacuum here, when CPU40 orders to the alarm 
generator 60 (refer to drawing 6 ), the alarm generator 60 emits an alarm. It is because 
inconvenience, such as a crack, may arise in a substrate when processing to a substrate 
is performed in the state where adsorption is poor. 

[0026] And if adsorption of the substrate 10 is normally performed about A blocks, it 
will shift to B-block adsorption next. CPU40 opens the B-block valve 30b, and it 
sticks to it by supplying negative pressure to the portion corresponding to B blocks of 
the substrate 10. Since the substrate adsorbs normally at A blocks in the state which 
shows in drawing 7 (a) at this time, even if the substrate 10 has curvature in the 
B-block portion which adjoins A blocks, the interval of the substrate 10 and an 
adsorption face will be narrow. Therefore, the pressure in the exhaust pipe 15b 
connected only to the B-block adsorption mouth 5 declines comparatively easily, and 
with sufficient suction force, the B-block portion of the substrate 10 is attracted and it 
adsorbs it ( drawing 7 (b)). And CPU40 recognizes having adsorbed the substrate 10 
with the output of the vacuum sensor 20b. Since adsorption is poor when adsorption is 
not normally performed like A blocks, CPU40 sends a signal to the alarm generator 60, 
and the alarm generator 60 emits an alarm. 

[0027] And if adsorption of the substrate 10 is normally performed about B blocks, 
C-block adsorption will be performed next. CPU40 opens the C-block valve 30c, and 
it sticks to it by supplying negative pressure to the portion corresponding to C blocks 
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of the substrate 10. Since the substrate adsorbs normally at B blocks in the state which 
shows in drawing 7 (b) at this time, even if the substrate 10 has curvature in the 
C-block portion which adjoins B blocks, the interval of the substrate 10 and an 
adsorption face will be narrow. Therefore, the pressure in the exhaust pipe 15c 
connected only to the C-block adsorption mouth 5 declines comparatively easily, and 
with sufficient suction force, the C-block portion of the substrate 10 is attracted and it 
adsorbs it ( drawing 7 (c)). When poor adsorption occurs, the alarm generator 60 emits 
an alarm like other blocks. 

[0028]Operation of recognizing the adsorbed state of the substrate 10 with the vacuum 
sensors 20a, 20b, and 20c may recognize an adsorbed state collectively, after opening 
the valves 30a, 30b, and 30c of all the blocks one by one. That is, after opening a valve 
in order (A blocks, B blocks, and C blocks), it can be recognized whether its 
adsorption is poor before checking the output of the vacuum sensor of each block also 
carries out processing to a substrate. However, even if the block which has generated 
poor adsorption exists in this case, adsorption of the following block will be started. 
Therefore, it is preferred that the block recognizes whether it adsorbed normally after 
the adsorbing operation of one block. 

[0029]In such an adsorption procedure, the processing sequence of CPU40 is shown in 
drawing 8 . First, CPU40 opens the valve 30a and supplies negative pressure to A 
blocks (Step SI 1). And CPU40 reads the pressure value which the vacuum sensor 20a 
shows (Step SI 2). And CPU40 judges how [ to which A-block adsorption was 
normally performed based on the pressure value acquired at Step S 12 ] it is (Step SI 3). 
If A-block adsorption is performed normally here, CPU40 will open the valve 30b next 
and will supply negative pressure to B blocks (Step S21). And CPU40 reads the 
pressure value which the vacuum sensor 20b shows (Step S22). And CPU40 judges 
how [ to which B-block adsorption was normally performed based on the pressure 
value acquired at Step S22 ] it is (Step S23). And if B-block adsorption is performed 
normally, next, CPU40 will open the valve 30c and will supply negative pressure to C 
blocks (Step S31). And CPU40 reads the pressure value which the vacuum sensor 20c 
shows (Step S32). And CPU40 judges how [ to which C-block adsorption was 
normally performed based on the pressure value acquired at Step S32 ] it is (Step S3 3). 
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Processing will be ended if C-block adsorption is also performed normally here. On 
the other hand, in Step SI 3, S23, and S33, when adsorption of each block has 
abnormalities (i.e., when the value beyond a minute value predetermined in the value 
which each vacuum sensor shows is shown), CPU40 issues instructions to the alarm 
generator 60, and the alarm generator 60 emits an alarm (Step S40). Although it 
becomes the above processing sequences, In drawing 8 , processing of Steps SI 1-S13 is 
made into A block adsorption treatment (Step S10), make processing of Steps S21-S23 
into B block adsorption treatment (Step S20), and let processing of Steps S31-S33 be 
C block adsorption treatment (Step S30). 

[0030]By taking such an adsorption procedure, it can stick to the adsorption plate 1 
one by one, without producing inconvenience, like a substrate can be broken also by a 
substrate with curvature as shown in drawing 7 (a). 

[0031]The case where the center section of the substrate 10 next has step shape 
curvature as shown in drawing 9 is explained. The substrate 10 which first has 
curvature in a center section as shown in drawing 9 (a) is conveyed by the conveyer 
style 3. And if the substrate 10 reaches an adsorption face, it will stop in the position. 
Since it has a crevice between the upper part of the substrate 10, and the adsorption 
face of the adsorption plate 1 at this time, full storage of the conveyer style 3 is not 
carried out into the crevice 4. And since the lower part of the substrate 10 is in contact 
with the adsorption face of the adsorption plate 1, negative pressure is supplied to C 
blocks and adsorption of a substrate is started sequentially from these C blocks. And 
recognition of that the adsorption plate 1 was normally adsorbed in the portion 
corresponding to C blocks of the substrate 10 in CPU40 with the pressure value 
acquired from the vacuum sensor 20c after progress of predetermined time will start 
B-block adsorption next. Since the substrate adsorbs normally at C blocks in the state 
which shows in drawing 9 (a) at this time, even if the substrate 10 has curvature in the 
B-block portion which adjoins C blocks, the interval of the substrate 10 and an 
adsorption face will be narrow. Therefore, the pressure in the exhaust pipe 15b 
connected only to the B-block adsorption mouth 5 declines comparatively easily, and 
with sufficient suction force, the B-block portion of the substrate 10 is attracted and it 
adsorbs it (drawing 9 (b)). And if B-block adsorption is performed normally, A-block 
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adsorption will be started next. Since the substrate adsorbs normally at B blocks in the 
state which shows in drawing 9 (b) at this time, even if the substrate 10 has curvature 
in the A-block portion which adjoins B blocks, the interval of the substrate 10 and an 
adsorption face will be narrow. Therefore, the pressure in the exhaust pipe 15a 
connected only to the A-block adsorption mouth 5 declines comparatively easily, and 
with sufficient suction force, the A-block portion of the substrate 10 is attracted and it 
adsorbs it (drawing 9 (c)). And it means that the substrate was normally adsorbed in all 
the blocks. During advance of the processing shown in drawing 9 , when it drives 
gradually so that the crevice between the upper part of the substrate 10 and the 
adsorption plate 1 may be abolished, and A-block adsorption is performed, the whole 
surface of a substrate comes to stick the conveyer style 3 to an adsorption plate, 
[0032]In such an adsorption procedure, the processing sequence of CPU40 is shown in 
drawing 10 . First, C block adsorption treatment (Step S30) is performed, and B block 
adsorption treatment (Step S20) is performed to the next. And it becomes an order of 
finally performing A block adsorption treatment (Step S10). The details of the 
adsorption treatment (Step S30, S20, S10) of each block here are the same as that of 
the processing shown in drawing 8 . And in the adsorption treatment of each block, if 
an adsorbed state is judged not to be normal, the alarm generator 60 will be ordered 
CPU40 and it will emit an alarm (Step S40). Thus, the processing in this case is 
completed. 

[0033]It is possible to adsorb a substrate normally, without producing inconvenience, 
like a substrate can be broken also about the substrate 10 as shown in drawing 9 (a) by 
taking such an adsorption procedure. 

[0034]The case where the center section of the substrate 10 next has convex curvature 
as shown in drawing 11 is explained. The substrate 10 which first has curvature in a 
center section as shown in drawing 11 (a) is conveyed by the conveyer style 3. And if 
the substrate 10 reaches an adsorption face, it will stop in the position. And in such a 
case, adsorption is first started from the center section (B blocks) of the substrate 10. 
In this case, since the adsorption face of the B-block circumference is in contact with 
the substrate 10, Even if separated from some in a B-block portion of the adsorption 
face and the substrate 10, by B-block suction, a pressure in the meantime declines 
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comparatively easily by suction from the exhaust pipe 15b, and with sufficient suction 
force, the B-block portion of the substrate 10 is attracted and it adsorbs it. By 
adsorbing and lengthening the portion by which the substrate 10 was bent at B blocks, 
at this time, Even if a position shift arises somewhat in the substrate 10 in the portion 
equivalent to A blocks and C blocks, since the substrate 10 is not adsorbed, at A blocks 
and C blocks, breakage of the substrate 10, etc. do not produce it (drawing 11 (a)). 
CPU40 — and if adsorption which is B blocks is performed normally, adsorption (A 
blocks and C blocks) will be performed next. It may carry out to timing which may 
perform adsorption (A blocks and C blocks) simultaneously, and is different. And 
when adsorption is normally performed also about A blocks and C blocks, it means 
that adsorption was performed about the whole surface of the substrate 1 0 ( drawing 11 
(b)). 

[0035] When the substrate 10 can be adsorbed in order (order (A blocks, B blocks, and 
C blocks) or C blocks, B blocks, and A blocks) and an entire substrate can be normally 
adsorbed about the case where the center section of such a substrate 10 has convex 
curvature, it may adsorb in such an order. 

[003 6] In an adsorption procedure as shown in drawing U , the processing sequence of 
CPU40 is shown in drawing 12 . First, B block adsorption treatment (Step S20) is 
performed, and processing of A blocks and C-block adsorption is performed to the 
next. That is, negative pressure is supplied to A blocks and C blocks (Step S51), and 
CPU40 reads the pressure value which the vacuum sensors 20a and 20c show to the 
next (Step S52). And it judges whether adsorption (A blocks and C blocks) is normal 
(Step S53), and processing will be ended if normal, moreover — ordering the alarm 
generator 60 CPU40, when adsorption of a substrate is not normal in Step S20 and 
Step S53 — an alarm -- emitting (Step S40) - it is carried out. 

[0037]The gestalt of selection of by which procedure to adsorb a substrate among the 
adsorption procedures of the substrate explained so far is explained. The gestalt of the 
1st selection measures beforehand what kind of curvature arises in a substrate in the 
process in front of the substrate processing device with which the substrate adsorber of 
this invention was applied, and is a gestalt which chooses one adsorption procedure 
based on that measured data. This is a gestalt which considers two or more substrates 
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as one settlement, and chooses an adsorption procedure for the settlement of every like 
every lot. The gestalt of the 2nd selection is a gestalt which measures the curvature 
state of a substrate and makes auto select of every one adsorption procedure based on 
the measured data by a sensor etc., when a conveyer style conveys a substrate to the 
substrate adsorber of this invention. The gestalt of the 3rd selection is a gestalt which 
an operator etc. observe the substrate which a conveyer style conveys, chooses one 
adsorption procedure at a time, and is set up. These three gestalten are applied to the 
substrate adsorber of this invention. 

[0038]Below, the procedure of canceling an adsorbed state is explained from the state 
where the adsorption plate is adsorbed in the substrate. When CPU40 shown in 
drawing 6 closes the valve corresponding to each block, respectively, ordinary 
pressure opening of the exhaust pipe of each block is carried out, and the adsorbed 
state of a substrate is canceled. And when canceling the adsorbed state of a substrate, 
to cancel of the periphery of a substrate in principle is required. That is, by canceling 
of the periphery of the substrate, air can be made to intervene gradually between a 
substrate and the adsorption face of an adsorption plate, and it becomes possible to 
cancel the adsorbed state of a substrate easily. For example, in the case of the block 
configuration which carried out segmentation to three blocks, A, B, and C, which were 
mentioned above, After canceling order (order (A blocks, B blocks, and C blocks), C 
blocks, B blocks, and A blocks) or A blocks, and C blocks, the order of canceling B 
blocks can cancel adsorption of an entire substrate easily. 

[003 9] Although reference was made about the case where a substrate has curvature, in 
old explanation, If segmentation of the adsorption face of the adsorption plate 1 is 
carried out to two or more blocks like this embodiment and the timing of adsorption 
and adsorption release is changed for every block even when there is no curvature in a 
substrate, it is possible to reduce the possibility of brittle breakage of a substrate. And 
from A blocks nearest to a conveyer style, the procedure of desirable adsorption in 
case there is no curvature in a substrate starts adsorption, continues, and is order (B 
blocks and C blocks). From A blocks nearest to a conveyer style, the desirable 
procedure of canceling an adsorbed state performs release, continues, and is order (B 
blocks and C blocks). 
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[0040]In this embodiment, if each block configuration of the adsorption plate 1 is seen 
from the adsorption face of a substrate, it has composition shown in drawing 13 . In 
this figure, the number of adsorption mouths is arbitrary. The procedure of adsorption 
of the substrate explained until now uses the gestalt to which segmentation of the 
lengthwise direction of an adsorption plate as shown in drawing 13 was carried out. 
However, the gestalt of the segmentation of the adsorption face of the adsorption plate 
in this invention is not limited to drawing 13 . Other examples are shown in drawing 

14. 

[0041] Drawing 14 is a figure showing other examples of each block configuration 
which performs substrate adsorption of this invention. As shown in drawing 14 , the 
segmentation of a block of the adsorption face of this adsorption plate is the matrix 
form segmentation of the lengthwise direction of an adsorption plate, and a transverse 
direction. And although not illustrated, the vacuum sensor and the valve are provided 
for every block, and CPU can carry out control of adsorption and adsorption release 
for each block independently. Thus, when two or more blocks serve as 
two-dimensional arrangement, it can respond also to the curvature of a complicated 
substrate. 

[0042]In the substrate adsorber of this invention explained until now, when canceling 
adsorption of a substrate, it is still more possible by spraying air on the substrates face 
by the side of an adsorption plate to also make an air layer form between a substrate 
and an adsorption plate. Although it is realizable with the adsorption mouth currently 
formed in the adsorption plate, the composition of forming a diffuser independently 
may be sufficient as the diffuser for spraying the air in this case. What is necessary is 
just to be able to switch three states of a vacuum generator, ordinary pressure opening, 
and an air supply machine for the connected state of an exhaust pipe by a valve, in 
order for an adsorption mouth to serve as a diffuser. 

[0043]Process treatment, such as processing in which the substrate adsorber explained 
by this embodiment heats a substrate, processing which cools a substrate, processing 
which applies coating liquid to a substrate, processing which develops a substrate, and 
processing which washes a substrate, etc. It is possible to apply as a mechanism which 
supports the substrate of all the substrate processing devices including what etc. 
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adsorbs a substrate for processings, such as position converting of a substrate and 
movement. Processing of those substrate processing devices does not ask processing in 
the state where the substrate was stood, processing in the state where the substrate was 
made to incline, and processing in the state where the substrate was leveled further. 
That is, in all the states in the state which stood the substrate perpendicularly, the state 
where the substrate was made to incline, and the state where the substrate was leveled 
further, it is usable in this substrate adsorber. 
[0044] 

[Effect of the Invention] As explained above, while segmentation of the adsorption face 
is carried out to two or more blocks according to the invention according to claim 1 , At 
least one adsorption mouth is provided in each block, and since it can change for every 
block, the supply timings of the negative pressure to each adsorption mouth can be 
adsorbed one by one at an adsorption plate, without breaking a substrate. 
[0045] According to the invention according to claim 2, since the vacuum sensor which 
recognizes the state where the substrate was adsorbed by detecting the pressure 
condition of the negative pressure course which passes to an adsorption mouth for 
every block is formed further, the portion corresponding to each block of a substrate 
can recognize whether it adsorbs normally. 

[0046]When according to the invention according to claim 3 the supply start of the 
negative pressure is carried out to a negative pressure course and adsorption of the 
substrate about the block corresponding to specified time elapse of after is not 
recognized by a vacuum sensor, Since the unusual warning means which generates an 
alarm is established further, it is possible to emit an alarm, when poor adsorption of a 
substrate occurs. 

[0047]According to the invention according to claim 4, the adsorption face is 
perpendicular or the thing which was suitable for large-sized substrate treatment since 
it was considered as the inclining state. 

[0048] While carrying out segmentation of the adsorption face in which two or more 
adsorption mouths were formed to two or more blocks according to the invention 
according to claim 5, Provide at least one adsorption mouth in each block, and 
adsorption of a substrate is started by supplying negative pressure to an adsorption 
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mouth about a prescribed block first, Since adsorption of other blocks is performed in 
the order which adjoins from a prescribed block one by one along with block 
arrangement, it can adsorb one by one, without breaking a substrate. 
[0049]According to the invention according to claim 6, in an adsorption order of a 
block sequential substrate, in order to start adsorption of the following block after 
checking that the pre- block is adsorbing the substrate normally, when the block which 
has generated poor adsorption exists, adsorption of the following block is not 
performed. 

[0050]When canceling adsorption of a substrate of the state where adsorption of a 
substrate is performed in all the blocks according to the invention according to claim 
7, In order to cancel of the block of the outermost part of an adsorption face one by 
one along with block arrangement, air can be made to intervene gradually between a 
substrate and the adsorption face of an adsorption plate, and it becomes possible to 
cancel the adsorbed state of a substrate easily. 

[0051] According to the invention according to claim 8, in order to carry out adsorption 
support of the substrate in the state where the state or substrate which stood the 
substrate perpendicularly was made to incline, it is a thing suitable for large-sized 
substrate treatment. 
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